Response of human keratinocytes to extremely low concentrations of N-methyl-N'-nitro-N-nitrosoguanidine.
Since alkylating agents are widely present in the environment and constitute a continuous challenge to genome integrity, cells and organisms have developed defense mechanisms to remove such lesions. We monitored the response of human keratinocytes to a very low concentration of a methylating agent, namely 2.5 nM N-methyl-N'-nitro- N-nitrosoguanidine (MNNG). The effect of a 60-min exposure of quiescent cells to 2.5 nM MNNG was studied in terms of DNA integrity, poly(ADP-ribose) metabolism, clonogenic survival and DNA synthesis. We observed two waves of DNA strand break formation and resealing. Interestingly, the amount of DNA strand breaks in exposed cells was lower than in unexposed control cells. This phenomenon was also observed when cells were exposed to MNNG in the presence of a protein synthesis inhibitor, or when they were maintained on ice during the treatment. A dose of 2.5 nM MNNG stimulated poly(ADP-ribose) turnover, reduced the intracellular NAD+ content, stimulated DNA synthesis and caused a remarkable increase in clonogenic survival. Thus, the cellular responses to extremely low concentrations of MNNG differ sharply from those observed at higher doses of this carcinogen. We conclude that the very low dose response cannot be extrapolated from usual dose-response analyses.